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PROBLEM TO BE SOLVED: To obtain a flame retardant resin composition which is made flame- retardant without using a 
halogen-based flame retardant. SOLUTION: A flame retardant is mixed with a resin component containing a polyester-based 
resin and a styrene-based resin. The flame retardant is composed of a phosphorous-containing compound and an aromatic resin 
(a resin having a hydroxy] group and/or an amino group-containing aromatic ring, an aromatic nylon, a polycarbonate resin, a 
polyarylate resin, an aromatic epoxy resin, and a polyphenylene oxide resin). The obtained flame retardant resin composition 
may contain 0.1 to 100 pts.wt. of flame retardant based on 100 pts.wt. of the resin component. The flame retardant may contain 
1 to 500 pts.wt. of the phosphorous-containing compound based on 1 00 pts.wt. of the aromatic resin. 
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[|**«i] tfyxxxJUS«M;fttfx*L/:/£«ffi [H*4li 3] £&C7?*»«Bt*fcH*4!iG 

Hn?&o-c\ maamtfi. tKo [8*1114] *&i=t>*-K7xy-;u»iMbi» 

Si. p>, #'J*--#*-h»«ML #'J7 [11*411 5] $&l='J>*SS«$*t;»*«llB 

•j is- hiMVB* EMsxtf+s/ttffi&tftfy 7i - u aait&iittMartHi. 

[W*«2] t KP*i/^*&a/X(*7 5/at^* 10 [»*«17] #'jXXxJU*ttffi&tfX*b>*1lf 

^«Bi**rr 7i^»;i,77^n»ifi, ast. «*aictta>iija;**?i^LTitJ»tt«niiJii 
y Ttc^ v^atiixtt^we-^wcfeftii*® i g 

aaa&ttttaBttiftHB. [»** i s ] is*^ 1 Gftaft*&HHMjMfc-e» 

1 oosasuicaLr, n&aio. 1-1 ooss«$£ [n*«i 9] aa-a^sus* 

**;»*« i G«(Dtt«stt«ffiii^tt. uxit 1 8G«ajft»<*. 

[in*g 4 j 3rsttttiB 1 o o sasui-** i&&o)VimtMm 

LT, ij:/«rfb£HM~3 0oaa»«rtrr*lt* [0001] 

is 1 Gfta>tt«ttm&fBfiK«. H6wa>«-r #u i^fj^« 

=nKuzx7iu a efc«K*4iiGtta>ft«stt«ffiiflfie *tt«iittj«»-e»rt**i.fcj«»#i=M-r*. 

HI. [0002] 
[»*«6] #'JxXx;U3S*BA«. 1. [tt*©ttflf] #U^U>xl/7*U-Kfi:a>JKU 

^>v^fU>fb7^ U- K if L/>f 1/7^ iXT;u»»IIii:X^b>»«ffii:ttt^*?#fciafiK 

U— K if L/>t7^ U-K ^pei/>t7$U- zcDtzth. U'lflAi HMMHIM. Stt* 

4K 1 Gi£<0lt^14etJll*a^^o 30 [0003] ^IBS 5 1 -2 5 26 1 ^ttttfctt* 4 0 

[»*S7] jK'JXXx;U3R»G^ iK'J^U^t -8 011%fl5^rt», 7*'JPxHj;u;Rtf9»jfc 

u?*u-k ximi/>fi/7^i/-h*±*»t e^u»t?y7 7h*a*(»fc, #y?*u>xU7 

r«a#UxXT;u-eft«H*4IlGG0OGtt1£Wffi * U- h (PBT) *&fc*»«ttA<&#*ftfcttfit 

fi£^ 0 «J«HB4<BB***fCt^. ft(Pl¥9-1 76435% 
[R*«8] Xfl/>1W<. ^#Kt*xjumgft JRRTffltt^UXXf^ttffi (PBT) =TA 

<t. i/7><bexjuj|ia^at;^Aj«»^&aiR**ifc »bx^u>36»fi (ABsmsg) 

*ft<fc*i«fc«j«*tifc*»*»-cfc*G*4ii wxVu>^^pv^*a^i:*aitt-r*ctizck 

GG0>lt«l1i«WIEJft». *xjuK*tt**«-C#*::*tf 

[»*3fi9] Xf [s^&®mt<* TK'JXf Xf C»*4fCl**o L*U PBT-pABSttB&fc£<DS» 

□ - h'j;u-xf u>&S£tt. 7^gpxh»j;u-^ Tfc*cfc*<s*£i|iTi**i::*flJb& , *\ fflSBCDffiflt 

*s?i>-x*u>#asttJU*cft&a)ESHB-c&* «j«M-ett« ««tt*^+»-efc*. 

IR*a i GftattftttWlMMm. [0 0 0 4] 8ftpTffltt«ffiirM«1l*f*#r*^i: L 

H**Bio] »J>**ft**^ #'J>, <#'J) /\ay>ft***7>^ ^>1b£H3£ffl 

«ibi§^hb. m<b^HB*«^*4-r*»^*<fcy. sa*±»*u< 

[it^Jii i] y>**<b**4<. S£<b#';>-c& at*. #/\py>*«**fcUT» u>** a 

«m *n i G«oa«tt«rattiaHi. «**<b**ft**«aLT. aMb-raaatfaa* 
«*4[i2] *&(=a«**aa*»tf/xi**« so tlrL^^ 0 
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[0 0 0 5] LfrU */\Dy>*«MMtt. «FfcM 

ttai;fie»tt©«T mm. *y*£) «i*fi- 
i*ti*. #uxxT;u&«fi*tfx*u>S«Mr«rt 

[0006] 

[*WA<**LJ:3 tot, *&ip§<&iW 

[0 0 0 7] *&Wa>flbagtt[i. '>*CDH^-Cfco 

[ooos] *f§Ea>*b Cflbo ittl*. AflHt^U 

So 

[0009] 

[00103 7Kuxxx;u^fiii:x^u> 

*§j*toii, ^'jixfM»^xfi/>IiIi o 
ofiSgpi^Lr. itffifflo. 1-iooMWm 
LTlvC*«H\, KftMfi. ££tettfrffi1 0 0S*SBlc 
*tLT. 'J>£*nb£&£ 1 - 3 00ll8ttLtl^ 

[00 1 1] iK'JXXxJWIWiltt* #M7^*U>7 

mm. t>y-K7xy-;u*lMbR6jhJI!, 
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[00 1 2] *fc. ^'JXXf^WA 
[00 13] 

io # (wt, «i4iM»i:i^aMfe«) ^aaiM^ 

[00 1 4] [jKUxxxiHWUmjK'JxxxJWMWI 

isftiMOUXfi?* h>®Sttft. £fcti;:;hb<&rit 
»©a«^<P4:l=J:y»b*i***# l JxXxi«tta 

ffitt* MDtf'Jxx-^uifettlB. WI=3»teMa#«Jx 

[0015] 5J*;u#>Mrt#*LTtt. flxtf. 

7-tf^-rvK. Kx*>i?*;u 

K*»2-4 0S*a>5?*;u7l«>il, »*L<ttft*« 

4-1 4 8JKa>^*JU#>M. *6fc»*L<l*6~1 
0WE®£ftM<>lft) , M£i?*)JM*:/ll («5L 
tf. ^*-*fc Kp:7*;u&. ^**fc Kn-f V7^;u 

&»8~1 2MJ£<Dv*;u*>K) . 

30 2 , 6-^^^L/>i/*;u?K>M^i:a)^7^uvi/* 

4, 4' -V^x-;Uv*;UtK>K, 4, 
4' -v7i;^>I-fibv^U'>i, 4, 4' - 

i^x^u* $>^a/u#>i$. 4, 4' -v?x-;u 
i^f;k »«i*«<E^fl!)xxx;u»rtprtB<c«sil#) 

[ooi6] v^— ;ufi£#ici±, «ittf, flitt^7;u^r 

U>yUl3-JU. ^Ptf 1. 4-3^^ 

>v^--ju. i. 3-^^>v^--;u. ^^-^>^;uy 

>S?*-JUfti:a)M*«!t2-l 2S*©ffitt*y'J3- 
;U. »*L<tt«*»2-1 0, $bl=»*L<l*2- 
50 BSSOfilll^'Ja^) . #U**->7JU*U>y 
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«*0>**^7iU*U>»ttt*f *yya-Jk Mil 
lf % vX*L/>?'Ja-^ S/^P a— iU, 
VTh7**U>*'Ja-JU, h'jx^u>?'Ja- 
JU. h'J^Peu>yja--ik ^'Jf h7>fU>^ 
Ua-jUfcif] , rate**- /U (fflfctf, 1. 4-v 
^D^4*9->v^-— 1. 4-y^D^>v^ 

t*7iy-Jk 2. 2-tfX (4-th'P 
+ v7l3) ^P/<>. 2, 2-fcfX- (4- (2- 
tKP*vxh*v) 7i-Jl/) ?P/<>. 

ct. ^y-tzu>, h'j>^p-;u^p/<>. 

^ICI*. C2-6 7;U*U>?'Ja-^ (x^U>?U 
a— ;k ^Deu^'ja-ik 1. 

-4ftSO^v7;U+U>m(4^-r^^U^^7 
JU*U>?'J a-jl/ [i?x?u:/?U:a— JUft£07KU 
cm 7;u*u» JUttC^Cr^Ja- 

;U] % 1, 4-v*P^*^>v^*/-;Ufc<!:rt<#£ 
[0 0 17] t*iyh)m^M\z\t. MkI** **v$ 

[0 0 18] ?0 h>lcli. ?Pt:*^ 

h>. /*UP52 rt^P^ h> (GUI** 
E~*ZfO?t h>ftif) ft£<DC3-12 7* h>^ifA< 

[0019] ff*wvKUx*x;uaM»ll&fc«\ 7;u* 

10 0lf%, #£L<(*7 5-1 0 0M%?lJt) <t 
-r^^^^Uxx^^XttaTK'jxx-T^ im*.&+ tK 

'J7J^b>fl/7^U-h (fliLtf. *'J1. 4-v 
^P^>y>fl/>fU75H/-h (PCT) , # 
'Jlfl/>fU7^U-h (PET) % Ttfy^PtfUv 
fU^ U- h (PPT) . tKU^U^t-U^^ U- 
h (PBT) fcifflDTK'J C2-4 7Jl/*U>fl/7^ 

«jC2-4 7^U>t7^U-h) ftJftt'fc'ElK'JX* 

; 7i^l/>fL/7^ u-h&tf/xi*7;i^u> 

■^7^u-h^<a^±^ 5osa%ia±) 
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iKu xxx;u«ttBStt*a-cx(*xaw±tt*^Jbi4-r 

[0 0 2 0] atfUxxxJUzftlvc* ^S^pI 
ttftlMMtfcLTtt. C2-6 7;MrU>7'Ja-;U (X 
*b>$f«Ja— ;u % ^P tf U>^f'Jzi— JU. 1, 4-? 
10 $ > JUfc £©MM*7;Hr L/ 'J a -iUft 
if) . «jgL*A<2-4SJSO^->7;u*b>*(4* 

'Ja-^WJ (t+v-C2-4 7Wl/» mt<L 
££fc*'Ja-JUfti:) • CW2 ffiKte^an^B 

(75?e>M- e>y>M, **y:/», 7«-f> 

-fe/<v>igft£:) . 3»te5?*/M*>M 

[0021] ft*, #u xx^uaMflllii. $ittjffl&i£ 
ftir*«ftt)ft^«y. 

[0022] #yxxx;u^ttiifl!>ttTO^«tti*i= 

ftJESftlT, ffiliLtf . 5X103-100X104, ^ 
L<tt1x10 4 -70X10<, *6I=»*U<I41. 

2x 1 o<~3 ox i o^m&o&m^&tiivz&o 

[0 0 2 3] #Ux*xJMMN*. mom, ffl* 

ii % xxxiux^scs. it*xxTJMtaft^i=cfey«i 

[0 0 2 4] [X^U>S«fflt]X^U>^«ffi(Ztt, ^ 

30 »»ifx^*#o*axtt^a^i*jft<^**is c is 
^«i*»i;=fAfifc»^&a«$*ifc^ft< i 1 1 a^ 

*7>fclfxjW|l«*tf*5 7 KLfc^^ h^fi^ft 
ftif3&«»lf6tl*. X^U^^Wli. =JA«» 

40 ic, M*e-;ujiui(*at;^7>ftexiu»«**«y 

[0 0 2 5] 7?S*e-;u^a#i:Lri*. X^L/ 
7;U^UX^U> o -, m- 

;ux^u>^i:a)t # x;uh;ux>^i, 2, 4-v>^;u 
X^U>ft^<Dtfx;u^vU>S, x^;ux^U>. p 

^JUX^ UVft^f^^^HHftX^UVJH) . a -7 

50 -x^;u*^u>. a-y^;u-p-y^;ux^u>ft 
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if) , o, m, Xlip-t KP+v^f /\P*r> 
M&X^U> mz.lt. o-, m-Xfip-^PPX^ 

e-;i,h^x>, a ->^;ux^u 

**U *#C:X^U>;WiT£Ll\> 
[0 0 2 6] v7Xtfc*-;U£fitt£LTI*. 

>$£VPxhUA>fc£T?0!]^-O# 10 

pxh'j;u-efc£* 

[0 0 2 7] zfAtftttLTIi, £&vX>£zfA (# 
'J^vl>, ^'J-<V^U>, X^U>-?*i/X> 
#S£t*. 7*UPxHJ;u-:?$i;x>ftfi£fc. x 
=f- U>~ ^P tfl/>- 5 -Xf "J 2 -J jU/frU* 

>#SSttfcif) , xfb>-^Pei/>3'A (EPD 
M=TA) . 7*U;UzfA. xfl/>-Mex;^I^ 
tt. «^b7K»Jx^u>^ifa)/\P^>ib7KU + U'7^ 20 

#£Ll^Aj£#£LTI*. #£vX>&zfA£ffl 

Afi£#!*. ?UbS£\ i$fcS£, ®mW£. 

Sfc-attS^ £a>asretta-c# 

[0 0 2 8] ^«e-JU«{»li. £bl^ <fetf)£S 

I*, fflitf. 7^'J/Hxxf^ [fla.1*, 

(>$) 7*«JJH***^ (>*) 7*';/l4ftX^ 

;u. 7*'j;HI:7*^ 7£'j;ui£t 

7^'j;uK^v;u. (>*) 7* 

'JJUt***;^ 7<7'J^2-X^;U^+v 

;u#if<D (*2) 7^u;uKci-i8 7^i/X7f;k 

(>$) 7^'J^2-tKD + yXfik (**) 7 

$U;u&2-t KP*v:?pe;ufci:(Dt Kn*->;u* 

u-h^if] . i})\,#*is)\,&£mmmto mm* 40 

7*y;m. ^p h>Mfeif©^fiifp*y*;u 

i-io 7;u+;ux^^;u) -pcftbKttJET&^Tju^ 
y xx^Kpifo^ttlD $/* n«t*:/B*/ xt.x;u^ 

if] , 7U^5KMi* [0*1*. 7^5h\ N — 
/^;U"7L/>r 5 K^<!:(0N-7;^7L"<S K\ N — 
7i37W5hV^'] A<f*lfb*l*. Zftb<D#S 50 
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%> 0 L L^fi^ttm*ttir li. (> * ) 7 ? 'J ;u® 
xxxju (#lc>^;u>^^'ju/-h) , 7KSKS 
mfitt* 7v"J;uig. fc*7U* 

[0 0 2 9] «>7>fce-ai«:tffll^W, 
£ff tt ex;m«: £ *>7 ><b e«JU«i* £: <D£l£ 
I*, mxit. 3»& fx;umft<*/ v7 Mb tf-ibJM 
tt= 10/90-9 0/10 (SS%) . »£L<I*2 
0/80-80/20 (SS%) fI®"efc£o 

[0 0 3 0] =fAj£#£ffll***£, =fAfifc#*S«* 
tf-;U**#tOil^l*1#l=«l8l4<|:l^. =fAfift^/ 

%) , #£L<li 10/90-70/30 (SS%) £ 

[003 1] fl&<D#S£tti«(*£ffll*£i|S, *•* 

^§tet*x;u^S{*/te<D^a#1i^fi^=1 
0 0/0-1 0/9 0 (SS%) (09*.!** 9 0/10 
-10/90 (Sfi%) ) , ff^L<li80/20-2 
0/8 0 (Sfi%) Sft-Cfe*. 

[0 0 3 2] »*Ll*X*U>3iMMtfcLTtt, #'JX 
^U>. 7^'JDXh'JJ^fU>*l#«: CAStt 
BS) . Wfl5S14^'JX^U> (hips), hS 
^[7^'jPxh'J/l,-^yx>-XfU^I^ 

{* (absw) , 7$'JD-hu;u-7*u;nfA- 

(AASiBl) . 7^7'JP-h'J;U- 
IWJXfl/>-Xfl/>m (ACS«1) . 
7^7 U P- h'J;U-X^U>-^PeU>zfA-X^U 
>£BS<* (AESil) , 7^UP-h«j;U-^i? 

(ABSM^li) , ^^^'j;u®>^;u-^^vx 

>-X*U:/#*£{* (MBSil) ^P*V^ 

(SBS) ^S^{*. X5 L U>--fV^l^>~X^U> 
(S I S) &fi£#. X^U>-X^b^-^^U>- 
T.^U> (SEBS) &S#{*fc£) , X^U>-7^ 

'jp-h'J ;u-x^u>-^p t'u^-x^'J^^/JU 
^;u*>^fi^(* (aes) 

'J^^lx>. X^b>-X^U>-^^U>-X^Lx> 
(SEBS) ^m^<*. 7^UPXhiJWfl/>* 
S^<* (ASffll) . 7^Ua_h'Jil,-^yX>- 
X^U>^m^{* (ABSTO C*l 

b cox ^ u ^&®mitmtevx{*-mu± lt<$ 

li. 7^'jxxx;u^mflii oosssji^lt, o. i 
-1 ooosmsu, *?£L<i*i~5ooms§u. 
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IC#£L<(*5~3 0 0Sfi*& (ftl- 10-1501 

[oo3 3] mmm *%®v\t. mmm. y>s 

[0 0 3 4] U^t^tLt 10 

[0035] «ns«'j>ft#«(05*. *y^-i2*r 

;u [y>&Hj>^;u. g^Sh'JifJk 'J>iHj 20 
^□tf;u. y>8h'M v^neik yvBhy?* 
JU. y >BMMv:^ufc£^y >Bhy cmo 7;u 
^l/XXf;u ; U >lv^fik U >ilyifJk 'J > 
Kv^Ptf;u, 'J>iv^fJk 'J^iv (2-x^u 
^+v;U) £i:<Z>y >BvCi-io 7Jl/^HXfik 'J 
VB^yci-io rj^JH^fJI/^i:] . 7?#&y>K 
xx^;u [»j>lh'j7i-Jk u>Sh'j^Uy;k 
U^ilhnvUJk 'J>iv7i^i/y;k y> 

Bhy uy^PtfjU7i-;b) . 'j>is;7i-jn 
^;u$us;;ufc£0)y >Bhy C6-20 7'J- ;uxxx>u 30 

. MMs-£«^J >»xxx/u (y>K>^;u 
v:7x-;k y>K7xx/u*;x^;i,fcif) fctwif 

[0 0 3 6] 5'J>Sl7f;^ LTtt. WiLtf* 

h'J^Ui?^ ay >&HJ*vy;u, i'J>iv7i 

l/V^t^iU >S* h 'J C6-20 7'jHHXf 

;u. au>Sh'jif;k ay >&hy :?ptr;u, ay 

h y * v^n tfju, iu>ih y ay 40 
mm v?*/ufc£©sy >khj ci-10 r;u*;uxx 

fJkl'JViv^fik i'JVii/ifik ffiy>® 
v^a tf;u. ay vSiv^f^^l'j >SvCi-io 
7;i/+^xxf;u ; ay cho 7^nxf 
jufc<h*) , filK»-9fSfiiay>iftxxx;u 

[0 0 3 7] fffc, *y7-ltttU>ft^tti:ii, T 
;u^;ugxi*ry-;us^^uruTtcfct>^3&y > 50 
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&X*xJU 9. 1 O-Vt 

-1 0-ta777it>hU>-1 O-t+vKXIi 

[0038] (*y> y *isy>Ufc*« 
to&kom* m?i\i. y>» mj >Ba>». ay 
(**y>B, tfpy>Mftif) . # 
yay>K u$ay>B. eaxuviift^) 

7 5>t^i©ffi, ?7-v>itXI*MJ7v>&<b£ 
^ = > . * ^A . > UAttEfc**) t^tt^o 

7 5>i, A*!** *yy>»^7-5?>, #yy>i» 

«k7 5/&^fr MJ7vXb£& (>75X >^A. 
>UA, >DX ^7^S>ftif(7)7Sy^^1 . 

3, 5-h'j7v>S) tco^ cfflxi*. t?py>B> 
#y u>i>75x #yy>B>7A, #y 

■J >B> UA, tK«J y >B> 7 S > • * 5 A • > L/A« 
[0 0 3 9] c*l6<D (tf'J) y>M«li, x^ 

L> 0 

[0040] ^bic. «y>ft^tti=tt. 7)i>*)\,& 
xii7 y ~;^<g^ LTt^Tttt i^s y ^a y 

(^i^ii, 3->^i/*x:7-f nzi^pe^>^, 3- 

7ix;^7<-3^Pet>i4*i:) . M*y> 
Kft f (DM i: ^JS t am t $ *tl %> o 

[0041] fHB7Kyv-as*«y>ft^*tLrtt, 
r*#So miats^tei*. Ties* (i) -T?£$ti*»y£ 

[0 0 4 2] 

[fcl] 

0 



r 

OR 2 



o— z— 0 — I 




(1) 



[0 0 4 3] <3S*. Ri~R*l*fitt«£*LTlvc4, 
S (1) (3fcL>T. R , ~R 4 T^$*l|)7 l J-JHi:L 




( 7 ) 
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6-20 7'J-U>gOHtL t*?x-L^>g. ex?x/- 
;u8£ (fx^iy- ;ua, ex?xy— ;ud. ex? 
xy-;uAD. ex?x/~;usfc£<7>ex (tKn* 

*/7'J-;U) 7JU*J>J£gfc<if) fc£A<£lf b*l*. 
[0 0 4 4] ±853 (1) -C&£tl*l8dtt (ftl^ 18 

(v^vi^7i-h) . u7;uv/-;uex (v 

4vl/-Ua7x- h) fttfflbVOUW-iU**? 10 
x- h : /\-f >ex (i/7i-UX7i- 

h) , /WKn*/>ex (i/^i/i?;U7hx^x- 

h) KD^y >*X:7x- h ; tf^x-U> 

ex (^^x^jut^x^x-k) . e7ni/>t'x 

i/l/-;U7^X7x— h) ^t'0)t'7i-l/>ta7i- 

h) , tfX^xy-jU-AtfX (^v* L/^JU^X^x- 
h) . t*X7i/Hb-Aex (v^vUm^i 20 

h) , ex^iy-ji/S ex (i;? v;^7fcx:7x- 
h) . ex7i/-ji/sex (e;+i/^-;u^x^x- 
h ) £<a ex 7 x / -;u*x 7i-h^ <t* tf^if b ft 

[0 0 4 5] $fc, flriBtfUT-StfttUMb^tti** 

if) (DM^xx^T-fcoTt cfcl^o Ztokotitf*) 
"7— (7) 'J >IiXfi^ LTI4. TIB it (2) 

ra*ti*«ia*(a^i-*#u 30 

[0046] 

at 2] 



12 



tfo — P — OR 6 



(2) 



[0 0 4 7] R5;RtfR«teMtfte*rLTL*T 40 

m&rv-fr&t uri*. C6-20 7'j-;uS. ftt^x 

-;HI«:i:3&«*lf b*U 7 'J-VUSOS^St LT(4. 

x^;uaW£07;u*JU*A<*ifbft*. e 
lft*£*rr*7'j-;u»fc tri*. y^;u^x-^s. 

[0048] $bi=. frc^u^-awyMb^iz 
14. TK'jTfcx^-f-^i^u^&xx^u, 7tf'j*x* 

>I7S Kt$*tifto *'J*X*>&7£ Kfc ^"C 

14. o) -e*$n*«jgmtt*wr* 50 



[0049] 
[it 3] 

0 * 



T 



R" 



Pl 



[0050] (st«K R 7 i47;u*;u£. V^PTJU* 
7M-;u&. r^yu^us^^L. r8|47;u* 
7'j-i^vg. xi47^;u*u>g£*-fo R 
9 &i;r io i4. E-xiimco-c. km®*. t>\,*)\, 

Xl47»J-;u&£*-fo R 9 &tfRi°l4. E 

(0*. «?ltf. M>fi£tf>7;u*JU&ISit 
^ae. *hy>Att. ay . 7;uay± 

tMUUttOVk (7>*-^A£fci:) GrfA^^T? 
■J >B72/*-*A-C&*. 

[005 1] »*Ll^J>**ft#*tLrtt % y>B 

JU&tfUte'J viixfJk ttuHtey >Mxx-x;ufc 
if) , (#'J) *J>Mtt tttlz, #'J y>Kfc7S/* 

[0052] #'j>i*. n^m^<. 

l=*^>il*i:a)SlCli*«»L^MS»«$"frr(=«tt 

^?4-cx(42^±li^^^rl&s$tifc^ I J 
[0053] jSHSfttt«litLri*. 

^7;uS-0A. TK^tT^^vOA. *iMb*iUS/^ 

A. 7K^bSfa\ *»<b^^>ft^^lfb*L^ 



( 8 ) 
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[0 0 5 4] $bic. #y>©aii*Aii-ctMILSS 

IS, ft ft a. -?*;ufc£0fc) 0%fov 10 

[oo5 5] #\z % >&mzi&&m*j&tiizi£tw 

K<b«s^^«Mib«s) 0jBUK£tttffia>&!ia±:£ia*£fc 
±lc8^EK-e£SirfcB*B3 Ufc# y > a<» * L l>. 

*«a-r*ft fc^i;fi£^B D p^siigi-4^a)3c±±os 

[0 0 5 6] CtL6©S«<b#U 4$BH? 
9-6 7 4 67^, ftBB¥6-1 159 1 
ft ^i¥5-2 2 9 80 6^ W3-259 
9 5 6^4*ft ftH¥2 - 2 0 9 9 9 1 ^4>ft ft&E¥ 
1 -1 5 0 3 0 glHfcft ft^BS 6 2-2 1 70 4#fc 
ft ft^W5 2-1 2 54 8 9^^ EP29 6 50 
1A1§^ EP24 97 23A2#»«fi^#i 
-C^^o 30 

[0 0 5 7] BV^tLTl*. aft *S<b*U>£tt 

(** flxtf, 0. 0 1 -1 0 0 |im, »*U<I40. 1 
-50//m, £b(Cjff|; L<itO. 1~30//mgj£T? 

0. 0 1 -5 |im, »£L 
<l*0. 05-4. 8jinu * L < 1*0. 1~ 

if) a>3es<b*u>*ttfflL-ctJ:^o 

[0 0 5 8] *fc, »*ft»y>l*, XtK^v^^ 

ft V7>iibti, ***-HMb#ft 0DAK<t 40 

[0059] itrGSC<b*y>i*. *axtt2»J2i±ii 
[0060] [settttM 3fS&«rfll£LTi*, 

(c)#'J*-!|!*-HiE (d)#'J7>JU 
-KSMSft (e) 5«i#*2/«ft (f) #'J7 50 
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(a) t Kn**ju*Xtt7S 

?$*8ft 7^*;ufflJfgA<$*-e£. *ttHI*MI 
iz^-f -stasia lti*. *s»e=:;n»fflA<«s-c# 

So 

(y#7 99MR) /w-^Mtt, Tssst (4) -e 

»**i*l§yfiUMft**rLTl*a. 
[00 6 1] 
Mb 4] 



r 



E 



(4) 



[0 0 6 2] (St*. R"I**MK?. 7Jb*JU«X(* 
7'J-A>«£*U R«atfRW|*, H-Xlim^-D 
T, **ISi*. 7J^U»XI*7U-;U»**L. ml* 
1 lSL±©»tt**-r) 

7;MrJU£<t LTii, x^;u, ?^;u. t-? 

1-20 7;u*;uft #*l<i*ci-iz 7;u*;u&*<£if b 

[0 0 6 3] 7'J— ;Ut£ LTtt, 7i-ik T^?^ 
>fyi,7i-/H, x^;u7x-;uS^if(7)Cj&-2o 
7U-;i/&A<£lfb*i&<, 

[00 6 4] /ttvtftfe m\Z % =jy?L,/if^v 
\f % 7iy-/k p-XI4m-^U^/-;U, 3. 5-* 

7i;-^ p-^^ji^xy— /-ji/7iy- 

— ;u (GUAtf, 7i-;i,7iy-;k ^>yji,7i/- 
^5;i/7iy-;i/) ftfA^if&ti*. cftbCD? 

[0 0 6 5] 7;U^t KUtUTIi, *JUA7 
JUxt h\ 7-b h7^ft h\ 7"Pet>7Jl^ft Kfc 

<t*0)fli^7yU7 : t h\ ^x^;uT-tr h7;i/ft Kftif 

<D7f#te7;UTt K<f^3ft«*lf btl*. »^UL^7;^■7 ; 
/^7^A71l/ft K^<t*(D^;UA7;U^t KO) 
[0 0 6 6] 7iy-^it7^ft 
li. ffijjLtf. «R«itt« («?LI*. «SEK. 
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offl^l*. «&#/&#= i/o. 5-1/1 (*;uit) 

[0 0 6 7] it^cD/*?^®)]! (ttK* 
tf^*8tJ3i) <7)ffei^. SUET-!*. y#7^®Ji<t 

£<tLTIi. ^^(D^§^3[CD*KSI^U-C. (i)* 

•C££LTl^ii£* (iii)/<7&E±-Cf££LTl^ 10 

[0 0 6 8] tf-;uv//<5ttfctt* U<^&m±vm£ 
LTL^>^U>££»: Mp) <h (^;uv(4<b/^(i 
"C^io" LXl*%>* ^ : MOP ) 0)1/2 £0*0 

»:Mo) t (*)UV&t't : 7&V&£LXl^*?l> 
>»: MOP) 0)1/2<h<7)fc]<7)a;£SR*U Tl20)«t5 

[0 0 6 9] ^UV//<7ifc= [M0 + (1/2) 
MOP] / [MP + (1/2) MOP] 20 

[0 0 7 0] ^«W(7)/^7^^«J3Si:LT(i. 

*;uv//^itj&<. i&±, 1-20 (ftiri 

-1 5) ?ij£T-&£/tf7^*stJ!S\ -r^t>*>. 1^0 

[0071] ^;uv//^tt7&<i^±0)y^7^^^fli 
l*, «*tf. (D ftRiftlbfe* &B*ift{btti 

[ffliitf. 1#BBB3 55 — 90523 ftPBS 
5 7-5171 4#4*«, ftPBS5 9-8 0 4 1 8^ 
«, ^89 6 2-2 308 1 5tt*SL US 4 1 1 37 0 
0#tt«fc£] . (2) ftflttfttt **>L> 

> % h/uxx *>tf>fc£0*«*Bfl:*ilL 

tf % ttlH|ip6-3 4 5 8 3 7#^fS« Hakromol. Chem. 40 
182. 2973 (1981)^^] % (3) MMfC. ®&l5&t 

k£&fc*VZ>'?5& MtLH* ftHWl 0-195 15 
8«tf8L ^¥1 0-2 04 1 3 9^«ftt # ] . 
(4) 7i/-;KD7^v^A^D5 m^vO 

U S 4 0 9 7 4 6 3#4>$8L Macromolecules, 17. 19 

(1984) &ifj *fiz<fey^r*«. y^y-^mt 
T)\,?t mtomsi*. utr#/ft#= 1/0.3-1 so 
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/1 (^Ult) gSt'fcl). 
[0072] SB&fii&i: Lrii, flfctf. ««■ (fl 

;*£>;^u*>$£^;uu*>&fc<i:) 

(flxtf, Zn. Mg, Mn, Cd, Ca, C 
o. Pb. Cu. Ni. Alfc£:a>&) Jb<3*lf b*i£o 

fcBKfc^ $fiiftB*ift<btt Zn. Mg. 

Mn. Cd. Ca, Co. Pb. Cu. Ni. A I £ £: 

£*£LTI4. flfctf* Itfifc&7S> ($*.!*. v>7* 

;U7 5>. vx^;u7 5>fc£f) tf3£if bft&o :tib 

[0 0 7 3] /s^tfrVSft^vOmSlts & 

BBibi** &m*Mitw*£<Dm&mmmmLxi*x 

a»0**«**i**-fctfa*Li\i *fc, fitft© 
(3) ©*aT»»6tL*/W3*-iuvy#7«y^«ffitt* 

[0 0 7 4] flJ&^xy-jMIi:, i^+S/^ 

e7i;-jk tfX7xy-;u-A, t^7i/-^- 

;u-x;u^><fi:(Dex^xy-;u3i) , 7;i/ 
^;u^>if>^ («*(*, h;ux>. x^;uK>-tf>, 

l^s R*. i/75c;uM. -fvi/75t;uK, >75X ^ 
7^"S>, 7-trh^7^"S>, *>*/^7:J-5>fcif) 

yr5?>«-e*tt**ifc7sy h<j75?w#^v^tt 

7*ftK«f, «KttM« (7>^E-7, K'JIW 
7SX h'Jx^y-;U7S>^if) Rt;/XI4Kttftl! 

[9<lK.lf , DIC Technical Revi 
ew No. 3, p47 (1 997) , ttM¥8-2 5 
3 5 5 7^«« 0-2 7 9 6 5 7#^J£C 

if] IC*y$b*l£o 75/ h'J7vW^'^lt 

[0075] (7>^/^7 7 

^ ffiiixi;/ \-< *)\> vjit=>vi mm -;utt 
*n»©-»xtt£«tf. (#>j^i4. y> 

ffiy>». y >ii^fik i'j>Bi^f;k y 
sy >m»ft*ft^©y >mk#ifc^ay 
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[007 6] /tf^^M (7>nn:7 

*))i&$L (7;u*;ug* 7;u*>'-oug. 

*>v>ou&fc£) -e&ti stifc&ti/tf 10 

7 7^W^t^^ 9 

[007 7] &-£L^SX3v<?®mtLX\t. VjlJ 
-^UTfWUT^xt hV*7^M* 7^7i/- 
^WUAT^xt KM (fllxtf* t-^7i/- 
fr*l\,lWf\L hV#7?9WAL p-t^H7i 

[007 8] </#^?2»It (7>^A/#7-^IH 

l=*R4*l.1\ 300-5xl0< t »$L< 20 

1*300-1 x 1 0^ £b{C$f£L<l*3 00~80 

oo (ftic, 3oo-50oo) H)ta)EH^bgfl-c 
[*, Tiea (5) -ea*rt.*«»«£**LTi**. 

[007 9] 

Hb5] 




(5) 



[0080] (5£<K A rli£SSl££*U Rl'&tf 

R 15 i±f5i-xiim^or7;u^Lx>s^^L. R 16 f*?k 

5^1. XI*N-@&7 5>'g£^-n 

fflxt** (o-?x-U>^ m 

-7i-U>S, P -:7xxU>gfc£) , 40 
#£L<li?x-U>g (ftd, p-7i-l/ 

[008 1] Ri4&tf Ri5T*7F£ft67;U*U>g<»: t 

rii. x^u>g. ^ptfuvg. 

>gfc<t*(DCM 7WU>S, #£L<liCi-2 7A>* 
[0 0 8 2] Rl 6 T*^$H^7;U^r>USt LTli. > ^ 

< it cm 7JU*;ug*<3*if btl5. 50 




*#g!2001 -049096 



18 

[0083] X N -S&7 5 / ^E/ 

Xtt^CM7JU*;U75y», v^W5 

[0 0 8 4] 7^*JMSlfi&£LTf*, X*<7SySt 
fe-57-'J>7 : 7;U^H§JSi-e&oT^ci:l^ t KO 

ftZLi^ns-frT^^frmmizi^ Ri< 

SfcJITT'&y, TIE5S (6) •e$^tll»p- + vl/>I 

So 

[008 5] 
6] 

OH 




[0 0 8 6] 75fr*n>mmt* HftlC, TSBS (7) 

x/-;U7^;u4;M8fllrt<. 7- 'J >«£m*Si:7- 

[008 7] Y-R 14 -A r -R15-Y (7) 
(St*. YI*7;i/=J*vg. 7i/;U^vS, tKP + 
VjUSXIi/NP^VJIT^-fo Ar, Rl4&^Rl5|i 

3 (7) dfcl^T, YT**£*l£7;U:a*v&ICli, / 

1-4 7iHi^r->»3b^**l4« 7v;i/;*-*vgKi*7-tz 
h * £ a>ft*»*< 2-5 gJtO) 7 y;bt^vSA< 

[0 0 8 8] ±ESC (7) V&HtlhitGtotLTlt. 
m*.\£. *cis x ) ^>^'Ja-;uci-47;u^ux— 

v'J U^^'J^-^vX^^UX-^f^f.fif) tS.Z0)7=? 

07^;u+;u/\7>r KHtfVif b*i£ 0 
[0 0 8 9] ?x/— ;m<t LT(i, to\\£, ?x/- 

y-;u. t-^7iy-Jk ^-^^^^xz-./u. 
y -;u^xy-;u^«»:<DCi-2o 7J^7i/-^) 

[0 0 9 0] 7-'J>^(l:Lr(±, m*\*. 7-'J>. 
^-^^;UT-'J>. y-;U7-U>^ifO)Ci-20 7;U^ 




( 11 



19 

N. N-v>7^U7-U>. N. N-vX^U7-U> 

£<t:a)N-ci-4 7;u+ju7~ , j>) rt<^ifb*i&„ c 

[009 1] ±£S5t (7) 0<t£ttfc. 7i/-m 
-1/3 (^UJt) ML ff£L<l*1/1~1/2. 
[0 0 9 2] 5C (7) Oit£1fa£7xS-)l>&JUt7- 10 

<D$m&Tv?r?x*,*i\ mzit* a (7) 

T-CSf5^^. 77^/^7^ KS£fflL*fci§£. 

[0 0 9 3] fttiiltlt i?/*MML 
x^;u^K. &<b*X. &<b7/U5x^Afc£<07V- 

[0094] ztz. ®&mit%motmT, xmm 

teTVIrfSZttf-ZZZ. RZJ&mit* m*\i* 5 0- 20 
2 5 0°CiSJt, *?£L<I*1 00~230°C?Ijg-Cr£ 

ma** sicafttt±iBfis«>:y«<-ct,«fe<. mxit. 

5 0-1 5 0°C*iJ£, *#IC7 0~1 3 0°CgJfCfeoT 

[0 0 9 5] IWBSfcinfclvc. 7i;-« 

t;/XI47- , J>^{^^T. 7JUxtK8 

7M/A7;u-rt h\ 7-lr h7;u¥t h\ :7ptf*>7;u 
T^t Kfc£<Z>ffi»5te7^Tfc K ; ^>X7^ft h\ 7 
x^7-tr h7;uxt KftifO»»|fcr^xfc: Kfc 30 

M ; p-t^>SaWf^ p-t+^lfSi 
7^;u^i:CDp-^+vSE§K7;u+;uxxx;u^ 

2-7^h-JU. 1. 6-i?tKO^>t7^b 
2. 7-ytKa4rvt7^l/X t h'D^vf7 

hxi, t Fn**si-7 hxM7;u4;uxx7 1 ^^ 

7i;-;i/-A, t**7x/-;u-F, fx7iy-^ 40 
-ad. t^7i/-;^s, tf*7x/-;u-x;u* 
. 7;u*/u<o-if>li (00 xi** KiHX x 

[0 0 9 6] 7^;U^UOTi(i: LTli. Xt^$ 

ti*t KP*v;u»jm7 5/£<7)d>fc< t 

a. >Kfc£©'j>»©M. so 
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*ia*ffl^r*tt*tifc*tt7^iu^iu»fi (flit 
7-'J>77 J^)«, **>»*tt 7iy -;u7 7 ;u 

tt. g>Mxx-r;uXI±*^Kxx-rJI/i:LT. 75 y 

[0097] Mir. r^ju^uttHiuri*. xt^$ 
vU;u&4>l<i*#®& (7;u*^«. 7;u* 

[0 0 9 8] CO£7lCLT^£;hfc77M/*;U$fii(& 
UtftAl*. 4 0-1 6 0tML »£L<I*5 

0-150°CfIJt. £blC$f£L<(*5 5-1 4 0°CH 

[0099] 7^;u^»lltttfWi=«i:rmb 

> M^fU>fh75^i:) irj:§>^U>§g 
« % x#4^fbM (^xtK^^K^H) (Zct^XTfC 

[0 1 ool 7^;u^u«}Si(i. &SI=J6CT 

[0 1 0 13 77^«10)5*>> 7i/Hl/77^ 

^iuwna« isas rsi/^^xj (=^b^ ask) 

tt) . r^57-<ht/v> PR-54443J (ttS 
^zlUX OHO m) ZtM TXy I o kj (A I b r i 
ght & Wi Ison t LtAf T*t 

^fc, 7x«j>7 : 5;U^umi(i® n D D« ry-'j^ 

tf. TIBiC (8) -ea**i*»3tJIHft**t- iIMM 
[0 10 2] 

Hb7] 
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(8) 



[0 103] «4\ Ri9l*rt£Jf*3mci-3 7;u* 
;u&. R 20 ii3mkli£*U qi*i~3<*)&grcfc io 
*) 

3S (8) IzfcOT, »£U>ci-3 7ju*;u&£:LT 
I*, >*;u&AWb*i*o lti*. 

[0104]S (8) iZfctxT. t KD+^i©** 20 
[0 10 5] C©«fc3fe«3l(**^f»&n*»ffil*. « 

xtf. ties o) i=v£*i«*tiULtt**r*. 

[0 106] 

[4b 8] 



[0 10 7] R«l*OTEI=Hi;. R 2 W*-0 

H, -OSi (R22) 3&tf-OM (Mtt«*ft>, 
OR22»i;OCOR22Tfcy. R 22 I*&*IS^ 1-5 

HrtESCI=fcL^r. Mli-<ffi(D7;U^ l J^H*5 1 ^> 40 

if) t L<(iS^®*5 1 ^>0^m^T*feort 4 fe 

I*. 

[0108] flirffi3*a>gSUI R 2 > 14. Utt. * f <4 

li. iS»«R2MzftiiLT. *>f*:/h^«B»l*Ci-4 

©7;i,*;u£riBtSl*Jhxi*T*j:i*. 
[0109] Mfc£=juX«Mirii* KrtB«tsSm(4 
(8) ic»jsr*tFP*->Ji4l** , r*»Mtf=;i' 50 
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[oiio] ^ez^^-tLtit 

*4:4<^*3h.*. C#i&a>*»mf-i«-/T-ttJMfc 

[0111] ftaas^tt^y^-fcL-cii, M&tf, 
Of) 7f ujuX^t-C Of) 7f y;uB, 

Of) Of) 7f U 

JUM?^, Of) 7f U^Kx^i,, 7^ 
■JJUlt7?jk Of) 7^U^K2-x^;u^v;U 

tzEo Of) 7f , j;uKci-is 7;u^ux^x;u. 
Of) 7f U;uK2-k KP4*>x^;u^if(Dt Kp 
4v;uS^Wmft<*. Of) 
AT), Of ) 7f 'J>U7£ h\ Of) 7f 'JP-h 
■JjUfci:] . X^UVm^E^^- (0H*tf. 

<< 5 h\ n-^i-;l.7U^ = K^rif) , vx>&^/ 
T- <-fV?U>. 1.3 ~^f i/X> % 1,4 
x> % vv^P^^ vx>fc£) , 

;uxxt;uis ; >^;ue-;u^ h>. >^;u>rv^p^ 

fcf~;u> ^;ux— ^;ufc £0) t'-;ux-^;u 
S: N-e-;u*;u/N*y-;ix. N-t*x;utfP'J 
n - tf -;u-f s f 7-;ufc £©s*£*r e.j^y t- 

iaxii2aJ5i±^r*#^o 

[0 112] e-j^/ T-ir^S^tt^yv-tCDlil 
Sli. ttxli, i 0/9 0-1 o o/o (Sft%) , » 

tL<li30/70-1 00/0 (SS%) . £bl^# 
£L<li50/50~1 00/0 (Sfi%) mmx-fr 

So 

[0 113] »*Lt^S*ex;u«ffiii % 

[0114] 9isfctrx^«iia)«t¥ia»^fttt, ft 

II$JIS£*va\ «?Ltf. 300-50x104, »fL 
<(4400-30x 1 0*. £blC#£L<l*5 0 0~ 

(b) ffit-fp> 

^l:«ffl^n^f^^P>lt TIES (10) 
[0 115] 

[4b 9] 
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0 OR 25 f 



(10) 



[0 116] R23fcJ:t;R24|i % fsj-XliUfc 

7'J-^»***r. RKfcR»ttltl«Lr«» 
JftL?tJ:l*) 10 

»fflLt»&*l«#y75 K*«ft**l*. 3»fc-*--fP 
*fc< fct2a<0afcofc#U7 5 mtfttfLto 

[0 117] £?7§>£LTI*. 7i-U>y 
7SX v7Sy hiHX 2, 4-i/75;>vfl/ 20 

3, 5-vIf^-2, 6-^75/h;i/X>, 4r 
v'J U>v7>> >$+v'JL/>v7 5X /< 

7^>'JU>i?7 5» . tf* (2-7 = / X^JU) K 
>-b*>. t'7i-ly>v75X 4, 4-V75;- 
3, 3' -vlf;bt'7i-ik v75yv7i-Jl/> 
(4-7S>'-3-IWi-^) 
(4-7S/-3-^Wi XJU) >$> % 
3. 3' -v^PP-4. 4' -v75yy7i-i^ 
1. 4 -f 7 ^ U> v7 5 ><f t'0)^f ii?7 5 
>fe«fcrX-t*i&©N-tt»3l«^73>: 1. 3-v 30 
^P^>^>v7S>, 1. 4-y^P^t>y75 
fcfX (4-7 5/-3->^^v^P^i>;U) * 
*>ft£©BHK5?7 3:/: h'jyfU>v7S>, t 
h7>fU>v75>, L/>v75X 
^fl/>v75X 2, 2, 4-hU* J f^*1M 
fU>y75X 2, 4. 4- h'J>*;U'v*-»M*U 

>v7sx * $ $ > * u>$?7 s t'mmmr s 

>tf^lf b*L*„ C*l6©^75>tt1«Xtt2aJSL± 

\z % +i/«ju>i?7S>, n. n' -i;7;u*;um&* 40 

[0 118] 5?*iU#>Hfc LTI** 

& 7n>i, =u\*m. 9MMk* 7vtf>^. e 

X*'J>iL 7*5 -f>», O 

8. &*:7S;u&. << 7 79 suit T-is-pffoM* 

/s^>-1. 4-5?*JU#>»P*>9P^**:/- 

1, 3-i?*;U^>ttftf©l!iaSCv*^>»: -ft 50 
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ttftflllKiK (y-fT-W ft4faW»lf b*i6o ctib© 
LL> 0 

[0 119] »«7Sy *JU*>tti:LTtt. $X 
tf % 7I-J1.77-X ^P*>>, 7>h^-JHft* 7 

axtt-aj2i±ttffl-e#*. 

[0120] *fc % pv^lt* itJgfflatt 

tLTI*. ^Pet>7^A, ^fp^^n, /<U 
P^£$A. *^P7^A (E-*^P^^Aft 
£) ££<0C3-12 79$Afc£, a. aj-7Sy*JL*K 
>BA:LTtt, 7-75y^^>K, 10-75yf 

[0 12 1] tatt©*MH-^D>aiMftJ:LT. 

-mmm Mittf. ml *?p> 

75>, ?WU7 3>, ^>y>7 5^*i:') frb&fl 

**ifed?<t<i:t-ajsi±*tt*na«ifcLTffiffl-e* 

So 

[0 12 2] MJfe^-f P>l=l*. i?7 5>l*»A<3» 
*fc«rc**#'J75 K (flxtf, v75>^iL 
t4v 'J U>*7 5 «?#'J 7 £ KXttatf'J 7 5 
K) , ^§tev7 5>ta. W-C4-12 5?*;u*>Mi: 
*&»&*l*#'J75K 7i?ei/»£*** 
*>U U>^75>tA>b#b*t^7K'J75 K (MXD 
6) . ^'J>»t>$^v'JU>y75>t^b§b 
*lftfK>J7 3ls 7yt?^/^v'Jl/>y75> 
t^bflbtL^TKU 7 5 K (PMD6) % T.'Oj^Mt 
/^^y'il/^iVi^bllbtia^S h\ 7 
ye>itN, N' -yVfJ^^+y'Jl/>y75> 
£frb*#b*l,£7K'J75 h\ ^'J>itN, N ' ~v 
>*;U>**i/'J U>v75>t^b^btt^^ , J7S 
h\ 7ve>it1. 3-7i-l/>v75>t^bH 
b*l6*U75h\ 7vtf>B£4. 4' -y75/y 
^x-;U>^><t^b^b*l^>^ , J75 h\ 7vtf>& 
£>$*v'J U>y7SyM/^7^y'J U>v7 5> 
<tfrb®b*l£=J7K'J75 h\ 7S?tf>Mt>^*->U 
l/>v75>Sl/N, N ' -y^W^y'Jb>y 
75>t^bfb^3^'J75 h\ 4, 4' -v7S 
/ e^i-U>t7i;e>Mi:^b#b*i*7K , J75 K 

»ft^7 3> (#li, ^y'J U>y7 5» tor. w 
-C6-12 8lttJSC?*;u^>KA^b^bti^7K , J7 5 K 
(#|r, MXD 6) *^lfb*l*. CtlbCDT^'J 75 K 

[0 12 3] 3»fc*-f p:/<Dtt¥$tf**tt. 



( 14 ) 
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mtSixr. flflxJi* 300-5 x 1 04. #£L<li5 
00-1x10^ £b|-$?£L<l*500~8000 

(^ic 5oo-5ooo) m&ommfrt&ftvz 

So 

(c) yKU*-**-KS«ffi 

(v7xx;ua-7t<*-hfti:) xiiv7;u*;u*j-# 
ft if) ft if] t©K(5iz«fey»&*i*«^i*A<ffiffl-e* 

L < li^tlfeOttfcttXttxXT^Sfflt^fcJKU xx^f 
[0124] ex^xy— jUltM^LTtt* ex (4 

-tKP+*>7i-iW 1. 1-t*X (4-t 

Kp*v7xx;u) :7p/<> % 2. 2-ex (4-tK 
P+y7i3) ?P/<> (eX7x/ — iUA) % 2, 
2-t?X (4-tKD^>-3-yWi-Jl) ?P 
2, 2-t*X (4-tKD + v7i-JI/) 
2, 2 -t*X (4-t KP**>7x=JU) -3-> 
^;U^^>. 2, 2-tfX (4-th'D^>7i-il/) 
2. 2-tfX (4-tKP^>7i-^) - 

4-*^;u'<>$>ftif0>ex (t Kp**>7'J— ;u) 

CH7JI/*>; 1, 1 -t?X (4-t KP^>7i- 
JU) i/^7P^>^>, 1. l-tfX (4-tKP + v7 

xx;u) v?P^-9->fc<t # <Dt*x (tKn+y7'J- 
JU) C4-10 v$P7;U*>; 4, 4' -vtKP^vv 

7i-;ux-f;i/ ; 4, 4' -vth'a^>i?7iiji/ 

[-O-A r -OC (O) - A- 
(**, A r U A(*»«JL 

[0 12 7] Z©*5ft# , J7 l JI/-hjR««tt» #'J 
xxT;Hbfiiti:Lrxxx;uX*a 7tf 

[o 1 2 8] ikut'j u- h»«rn». 
ifctfftif) toDSi£ic«fcy^ci:A<-e#So #u*;u 
[0129] MIBitKu^— ;u tim 

if) . 3ISJS*'J^— ju©xxt-;u (KH^fiU* 
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x;u*>;4. 4' -vtKa+yv7i3w-f 
K;4, 4' -vtKP^>v7i-^h^t'^l 

[0 12 5] 'J *-#*-h»M!l::i*. fcf 

X7i;-;H^f^u*-^-h (ftlz, ex 7 
xy-;uAffi*«#'J*-**-h) A^**i* 0 

[0 12 6] #'J*-#*-Kfc«ll(D*«tt* 

7;ua-jufi* >;u*:7$>g, 7£;u-f 5 KSftif 
(ftlc % -fl507^a-JU» -ettfll (£&) **itu 

flfi0)7;Ua-;Hii: LTIi, HI<D7U-;U7 
;up-;m (ci-io 7;u^;uSRt;/xiiC6-io 7'J- 

;UgA<g&LTl>T4,J:^HItf>7x/-A,8. 

7i/-Jk o. m, p-^uy— ;u, V>^U7 

i^-ik o, m. p-If^7i/-;k o, m, p 
-n-^D^i^-ik o. m. p->TV^Ptf;U 
7i^-/k o, m. p-n-^Jb7x/— o, 
m, p-s ec-^f^7i-/-/k o, m, p— te 
r t-^fjl/7iy-ik o t m, p-7x-il/7i; 

20 — o, m, p-^>v;i/7i;-;k £s;u7x</ 
— ;uftif) . Hffia>7JU*n>7;up-;u5I — 
x$/-;u % n -:?□/<</ -rv^P/<y- 
:?$y-;u. ^>$/-ju. Kfv 
;u7jua-;u. xf7'J^7Ji/3- ;uftif<Z)ci-2o 7;u 
^;u^y 7JUp— ;u£i) * — flfia>77ii^U7JU3— )i 
m (^>v;u7;u3-;u. 7x*^;u7;u=i-;uftif<z> 
C7-20 7 : 5;u+n> : E/7;u=]-;uS) ftif*<#£*i£o 

(d) #'J7'J Lx-h^Sl 
*«J7'J b-h«»ffil=tt, TIES (ID 

30 

C (O) -] (11) 

if) , i/y;u«tt**ifc9rs**u4— ^ (h'j>^;u 
i/'JMbftftif) ftif] tfimi*S>M. 

[0130] m&a%$mv*- )\,t lt»±, 

ft if) • ^7^U>i?^-^ftif«>ft*»6-2 0a« 
[0131] LTli. t*X (t 

40 KP*v7'J-no H (fX7xy-;u5i) % WtLI*. 
4, 4' -vtKn + yt'7Hik 2. 2' -t'7i 

ex (t Kp^tv7 , j— )i) 7)iijy ma 

if. ex (tKa^rv7i-jl/) (ex7xy — 

;uf) . ex (tKP+v7i-ji/) x$> 
t*77iy-MD^i:) , ex (tKn+v7xx 

;u) ^p/<> (maif. ex7xy-;uAftif) ftifa> 
ex (t kp*v7U-;u) ci-6 7ju*>ftif] . e 
x (t kp*">7U-;u) v^D7i^> [flfl^i*, e 
x (t kd^v7i-/1/) v^p^^-y->ftif©ex 

50 (tKP*^7'J-JW C3-12 v<7P7;U^>^if] . 
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ex (t Kn*i/7U-;u) *JU*>8£ [05aJ;J\ fx 
-4, 4- (th'p+v^i-Ji/) ?$:>grtf<t*a)t:x 

(tKO^rvT'J-^) C2-6 fcn^V&fct'] fciftf 

li, ex (tKD4v7'JHb) #te£*Tt*<b£*&u 
v (fc Kn*v?x-;u) x-^fJk v (t K 

JU) >rhX v (tKP^>7i3) xn,**S/h\ 
t*X (Cm 7JU*;ug&fc KP^v7i-ii/) 7JU* 
> [fl];Ltf, fx (3->f;i/-4-th'p^i- 10 

JU) t*X (3->fil/-4-tKP^>7H 

jU) ^D^>, t*X (3, 5-^fil-4-tKadF 
y^HiH ex (3. 5-v*^U-4-t 

Kp+v7i-W . fi^>y7i> 

-;u5S i. 4-v (ci-4 7;u*;u^&t K 

[0 13 2] Ztlb^W^'J^-^li, ^$fiT*Xli- 

[0 1 3 3] »^LL^#^7KU^-;H^li. ex^x 20 
/--MI* AH*!** ex (fc Kp*v7'J-;u) Ci-6 
7;i/*> (fllxl*. ex^xy-jUA. ex?x/-ju 

F, eX^x/-;UAD^if) 

[0134] &fc, imbes*^*-^*. fli^x 
lilliJBta* 'J *-;u <t ttffl L r t, cfc i\ tmi&tf u 

Its 1. 4-*>^P^-9->v>^y-;i/^i:<DC3-io 30 

3-10 JMISC^U3f-;UA«lf 6*1*. 
[0 13 5] 3?«frKy*;U#>»*LTI4 % ttfctf. 

&£0>2?:bjMfc/ifc % xtt**i&a>fi(6tt«*l* [«x 
#Uajl,tf>Bfc;M&fc£] ff*lf&*i*. 40 

[0136] *«^3r*«ias;*^?t5>Mi=tt, «*. 
zo)i-7Z u>s;*^7i?>Kfe^a)i»*»8-2oejs 

[0137] ^ai^9is«E^*^>»^Lrtt. ex 
(7'j-ju*;utf>i£) Si. e^x~;uv*;u 50 
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ex ex (* 

;it^v7i3) x$>, ex (*;u#*v:7x- 
;u) <t'a> ex (*;u^v7'J-;u) ci-e 

7;urt>; ex (*jjU7K*v?xx;u) P^*-*:/ 
fc£0)ex (*mv7'J-^) C3-12 y^P7^ 
>; ex (*;u?H+v7xx;u) *rh>fc£f©ex (* 
;U#*v7'J-Jl/) ^rh>; ex (*il/^i/7i- 

;u) xju**$/Kfc£0ex (*;u^v7'j-;u) x 

;U***>K; ex (*mv7i-Jb) x— rn,fc£ 

<&ex (*^*>7 , jhi/) x— tji . ex (*UUtf 

+ v7i-il) ^JfX-fJUfcifOeX (*J/U7tMrv7 
U-JU) ^*x-^;ufc£A<$lfb*i5o 
[0 13 8] »*Ll^S**y*^*>M^I=(*. 

x <*;u**v7U-;u) ci-e 7;^>^i^*i 

[0 13 9] £ LT 

(*. fliM£v*^tf>K. i/i^K, vp> 

a/\^^ s ^u$;ui$. 7>e>i, eyjr/», 
X^'J>i§. 7-tf^-OM, -feAvl/K, K^rfcl/Xg 

+vy^^v^P^+-9->^i:<DC3-io ffilfflkflRSIrf 

[0 14 0] ffiaa*U*;U#>»tLT(*. fllSlitv 

[0 1 4 1] »*U*#'J7M Lx-h^lglCli. 

'j ex ^ x j -)imv * ^ «j 7 u h 

«fii. ex:7x/-;un (ifx^i/Hi/A, 

ex^xy— ;uad, ex^xy — ;uFfcif) t^o-e 

Vi;*;u7t<>^ Mv?*)i>M* Tis7*)\,M#tl t 
c&Ttf'jxxTju. ex^x/— ju$it ex (7'J-;U* 

/UTlOK) ® ex (*;u?t?+v7xx;u) p« 

ex (*^y7i-ii) x^>. ex 

7p^v^xx;U) ^D/^^dfoex (*;U7^+v7»J 

ci-4 7;u^;H £tf>7pjxx^;ufc<t*tf^if t> 
*i* 0 z*it»7K'j7uu-h^wiiim^T*xi±-siu 

[0 14 2] *tz* *«J7»JU-h*«ffil4. 9f*«5i5 
1. 1, 2, 2-f h7+^ (th'P^>7i3) X 
[0 14 3] JK'J7'JU-hS«ffiO)*«l*. 7 

jufi, -ffllia>*;u*>»a<Eif) "C^tl (tt^) Lx*> 




( 16 
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(cho 7;u*;i/gxtf/xteCfr-io 7«J-;ug*< 

JU, o, m, p— Xf^U^xy*— o. m, p — ri- 
^p bf;u7 x / -ju. o, m. P --r v^Ptf;u^x/ 

— Jk o, m, p-n-^fjl/7l^-/k o. m, p 

- s -3^;U7x/ — JU, o, m. p-t-^JU^x 
J— )U % o, m, p-7l-Jl/7i/-ik o, m, p 

-/<>vii/7i/Hk ^ s;u^x/-;u^if) % -ffi 

-rv^a/^/— ;k 7$/-;k 
Jk 'v*-*/*— ;k K-r*>;u7Ji/3->, xf7 
•j ;ut;u3 - jufc <t* <d c 1-20 7;u*;u : t y 7;up -;u 

H) . -MOT 3)1^7)1^— JUS (*>V)\,7)lu 

-;k 7 x*7^U7;U3-jufc<>: 007-20 77^;^ 
[0 14 4] jS«J7yu-haMIMta*tt«ttt (6 

(ml ^et>fc ***>«fcM>c 
, Hia^tea^viS (SAW. 

-<JU&* o. m, p-t e r t -^;b$Afftt. p- 

B) 1Mre*JU#:/Bai*, ?x 

- juBttft BB Lfc-«©B»B* 
>B (ftl^ C6-20 *SB£j&<B*LfcCi-io fiiK^^ 

[0 14 5] £fc. TK'JT'JU-h^fl&tt, #U7'J 

7-7 D -r fc£ lM**M<bMt**£'K U 7-7 P -f * 
[0 14 6] H«8W$«rftt"*^ , J7'JU-h^ 

[0 147] ^'J7'J U-haWtt0ft¥«#?>(±. 

3 0 0-30x1 0*gS. tf£L<l*5 0 0 40 
-10X10411, £blZ#£L< 1*5 0 0-5 x 1 
O^Sft-efcfto (e) ^S«|x^?/«ffi5fSflSX7ff 

**>»»l=tt, x— r;HRx7K^^«ffi (fiWAtf. ex 
7xy-;uSx#*5*«L y#7v^Bi#^M 

. ^SSi7 5>^$ffl^fc7S>^X7K^v« 

B*£*<*«i*. 

[0148] tfX7xy-;uSx7K*v«i!i^«fi£'r* 
fcfX7xy-JU** MB ex (t Ko+v7'J-^) S 

icHcrfe*. »*Li*ex7xy-;ussx#*'>«i& 

fcLTIi, ex (t KP^ri/7'J-;U) Ci-6 7;u*i 50 
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ftictfx:7x/— ;ua. ex?x/— ;uad, ex 
^ x y -;u f fc u v v;ux-^ua<3*if t>^^ 0 
*fc, ex7x/-;bBx#*->BBi=tt. #^ft<D* 
f ftiffi 7 1 ; 'j v v/n-f (•*■«* 

[0 14 9] /tf^s^BxiK+^BB****-*-/* 

Cl-20 7JU4r^fi, »*L<l***A4k x^;Ugfc<t # 

y *5^^fflx?K*S/»»i=ii* ci-2 7;u*;u&*<g 

[0 15 0] 7 5>fcXiK*$,«j»£«jiM"*£«|67 

£>^lcl*;m«a3fSSi7 5> <7xy> % nu-f 

v>fcif) „ mJISC*M5?7 5> (v7 5/^>-tf 

^iJU>i?7S>«:^ . m5IS7f§^75y7 
/Ua-jt (75ytKP+i/^>ft4:) . $9££ 
St9Ett5?7 5> (v75/v7i-ib^y^') % £ 

[0151] x#^s/«»a>»sp«a^«i*. AMI*. 

200-50, OOOgS, »^L<I*300-1 0, 
OOOgS, ^b(C»^L<li400-6, oooiS 
4 0 0-5. OOO^JS) -Cfe^o *fc, 7 
x/*5/«tt©»¥«»«l4. 500-5 

0, OOOfiJt. #£L<I*1 . 000-40. 000 
ML *6l-#*L<tt3. 000-35. OOO^Jt 

[0 15 2] x#*S/««*» 7S>*Wb* (Mil 
« % ifU>y7S^i:«i7 5X ^7i- 

<f if) * #<J7£y75 KXmbffl«fcfl. Kfc.feC/K 

fliAMDWflsMft *f ©mbaiM * y w^b u r m i*x t * 

(f) iKU 7 xx U>4-4r^KX«IB 

*a^{*A^**L*. mM^<tLrii. #y (2. 

6-y>fJl/-1, 4-?xXL/» ^"^rvh\ ?K'J 
(2. 5-i/>f^-1, 4-7i-l/» ^"^vh\ 
#U (2. 5-5?lH-1. 4-7Hl/» 
h\ #'J (2->fil/-6-If;i/-1, 4-7i-l/ 
» tK'J (2. 6-v-n-^Dtfjl/-1, 

4-7i-l/» **5/K, #U (2-x^;u-6-< 
v^ae;u-i. 4-7i-i/» ^>K, #y (2 

-/^;U-6- t KO+i/IfJl/- 1 . 4-7HL/ 
» ^"+vh\ iKU (2-yf^-6-^DDIfj^ 

1. 4-7n^) ^>hWj (^yxiivc 
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[0 15 3] tf*)7j:-\s>** ; >\ : 0)&m£&£ LX 
tOU7il/f t K«fl&l=, 2UV/-;u. p-tert-^ 
^h^>7)^)i^y x / -yufctt-o-t? >7h;uA7;ux t 

hW^O^t, ^^jtitT^^'J^x^L^^^ 

<*{ZX^U>£S£tt/)<^:7 KLTl***tt«7l* 
*E£<*fc£tf$lfb*i*o 

[0 15 4] c*i6©3f»*«ffi«»(4*a-exi*-« 
tti±«***?*r fcffl r* £ * . 

[0 155] [ij>**ft*M£:*ttinrM^:a)m] 

r, i-soomsu mx\z. 1-300MS&) . 

*?£b<li1 0-250S«B, *bK#g:L<li15 

~2 0os«Mifi-efe*o 
[0 15 6] [||«SM«)«d]*«wa>lljSffltt. U >^ 

Ofifi«lC»LT. H&&10. 1-1 OOSiSU. ff£ 
L<l*i~80fiM* Je»l:fffl<tt5-7 0ll 
ftKi o~6 0lftffllft-cfc*. SittM^o. i 

&**£, «ffi©tttte«S£«T*l**. 
[0157] t*n. *u>a>ttfflfttt. 
«as«»i oomft»i=»Lr«o. i~3ou«. 

#£L<(i1-2 5SM£iJ, $bfZ#£L<(*2-20 

[0 15 8] [j6*P*]*fc. **WO)»«ti*ffil§fifc«B 
I*. ttaftitffl. K'J 

JtLt, 0. 0 1~50fifigfJ, #£L<I*. 0. 1- 

3 omasa. $bii»*u<iii-2omfiSP?is-c& 

-So 

[0159] *«ffiattfti£ttn4ai*ttf*« ttottttiM 
mn^nmm. 'rimttimm* r 

[0 16 0] BMftHMatlt 75>i, 0* 
I*. yuA, 7WJ>. 

>^s>7^;uA7;uxt mm. <f7+z^. 7-th y 



( 17 ) 
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»*i/7s-;Hixii-r ye/7*-jHftfco>tt 

(^Utt) =1:1-1: 2fiJf<Di&. > 
^5>->75tlx— K ?7:J-£>v7*U-K 7th 
^7:J-5>i>7*U-K ^>y^7±S>i/7^U- 

[0161] ^H^H^t LTI*. miXf^O 
10 ttiz. *rtI;uu*>IL xju^t5>K, «xm^t 
5>SL &tf**ib<Dtt. i^fik 7 5 K*£tf»lf 
b*l*, 

[0 16 2] ^-r*^M«*III*. (tf U) *JU*V 
•>p**>A<a**i*. (tK'J) t^V->P^>t 
LTI±. v7mvn^> (flu*!*. v^fJlya 
+-9->feif) . 7;U*;U7U-JUvn*«*> (7x=JU 
/^UvP , v7 V-A>i/P*1*>fci:<D 

^y^-;u*Vi/p+-9->ai;z*i6(DmiAS^i* (fl*. 

20 . Xli*fi^#«:^A<***i*. £fc, 

i— TlUMfifOBJWt*^*** (tf'J) ^-;u*v 

T*#*o 

[0 16 3] 7;Ua-;u^H^i:LTI4. ^fi7^Ua 
-;u. ^u=fT-<7)^{ffi7;ua-;K ixf;Mb$tifc 

^m7)^-)^ wmztitzT)^-)^ mm (mm 
30 [oi6 4] m®mmmm<D5*>. &mmttetLx 

\t. mtLtt* ^b^'J^x>. ift^^f>, K^b 
Wb^ua-^A. iib^X, Mlbffi« K^bffi 

Id\ ^b7;u5-^A, mt-v*T)\,. mm. mi* 

=Mib7>^>. EMib7>^>, £M1b 
7>5 t; E>^ < t:*<^lfb*i*o *R*»b1fci:Lri*. 
*Mit7 A % imMW^is^JU. ^ 

K<b^x, xmtvj^-^Atfmf e>*i* 8 c 
*t b (7>^M^b^ii^ «j > © t u r t mmt * 

40 [0165] ztz. ®&te&jkmmmz\t. &m*xM 

H^Af%^**i*c 

[0166] d*ibH6©«««itt, -axi*-aisi±« 
[0167] te<DMm\<r>tt&i*. mifiK^ 

1 0 0MS£Pl::*tLT, 0. 0 1-5 0SfifiPSfi, » 
^L<(40. 0 5-3 OSMSPSS. ^IZO. 1-20 

50 [0168] *&w<DMm&®mmtfitoit. ? 
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e-u^^u*^ h\ ^-y-^u^p^peu 

**r*/T-<DJIMftXI**aS{* : MB?*****-/ 

«fc5fc:7 lti*. «*MU TK'J^h^^u 10 
h^ju* px^u>-/\°-:7;u*P7;u*/uex;ux 

S£#* lfU>-^PPh'J7UPlfU>m 

[0 16 9] ||G79«lltt. IftWettfflLTt 
cfc < , 10-5000// mff j£. 20 

»tl<(i100-1 000/i mil, $ L < 

1*2 0 0-7 0 0 jimHS-efc-s-CtckOo 

to 1 7 0] flixi*, ttffijA 

#1 ooil»i:»Lt, 0. 01-ioliW, 

*?£L<f*0. 1~5£imiJt. $blC»^L<(i 

0. 1 ~3fi*SPil£<DiEffifrbg$?-e#&o 
WSSlc»»tt*lt*-r--6fc«>lc|ftfbl»JhffllXttSSJW 
li. 7iy-;^ (t>y-K7x-/-ii/«if) . 7 30 

[0172] 7j.s-)\,%mtm±m-\t* t^y-K 

7xy-;u«. «5ttf. 2. 2' -*^u>ex (4- 

>fil,-6-t-^7i/-il,) „ 4, 4' -y^ 
U>ex (2, 6-i?-t-^7i/-W , 4, 

4' -^fjf>e7 (3-/*;i/-6- 1 -^;u7 

, 2. 

JU, 1, 3. 5-HJ>^;U-2. 4, 6-h'jX 40 
(3, 5-y-t-^-4-tKP^>v/W 

K>Hf> % 1, 6 v*-;U- t*X [3- 

(3. 5-y-t-^-4-tKP^>7iz;|,) 

^pet*-M , *>*xgxg h-^f h7^x 

[3- (3, 5-y-t-^l/-4-th*P + i/7i 

X [3- (3-t-^fJi/-5-^fJl/-4-tKP^ 
v?x-;u) ?ne*-*-H , n-*£*Ti/;U-3 

- (4' , 5' t -m7i/-JU) ^Pt°^ 

*-K (4' -tKP*V- 50 



34 

3' , 5' -v- t -^^;u^x/— ;u) ^Ptr**— 

K ^f7'J ;U-2- (3, 5-v- t -?^;U-4- 

t KP+v^xy-;u) ^ntTsj-*— k vx^fTU^u 

-3. 5-y-t-^fil/-4-tKP^>v^ 
X**-K 2- t -?T)l-~6- (3-t-^;u- 
5-^ t^U-2- t KP+V^>ViU) -4->^;u^ 
i-Jl/7^'J l/-h, N, N' ^U>ex 
(3. 5-5?- KP+v-t KPv 

>t7 5K) . 3. 9-fcfX {2- [3- (3-t-? 
fil/-4-th'P4v-5->fJl/7i3) ^Pfcf* 

-ii/t^rv] -1. i-v>^;ux^;uj -2. 4, 
8, 1 0-x h^^-frXtfP [5. 5] ^^V. 
4, 4' -^*ex (3->fJl/-6-t-^fJI/7i 
y-;U) % 1, 1. 3-MJX (2->fJl/-4-tK 
P^>-5-t-^7iy-;i.) ?$>fc<t**<#£ 

[0 17 3] t^^-h^i/HUKD^tt, 
flAML 1, 6-^*-*l'i>*- [3- (3. 

5-v-t-^-4-tKP+v7i3) 7Ptf 
^<t*a)C2-to 7;u+L/>i/^-— ;u-ex [3 

-(3. 5-y-^«Cw7^l/-4-tKP4v 

Us— JU-fcfZ [3- (3- t 5- 
4-tKD^>7i-il/) ^P^-H fc£0S?X 
fi h , J^vC2-4 7il,*\s>*J*— JU-fX [3- 

(3, 5-v-^dSC3-6 T;u+;u-4-t KP^i/7 
x-;u) ^aen-h] ?g-teM>MJX 

[3- (3, 5-y-t-^-4-tKa+v7i 
-;U) ^P^-h] ££<DC3-8 T;U^rU> hU* 

— ;i/-fx [3- (3. 5 - i/-#d&C3-6 y;u+;u- 

4-tKP*v7i- J IU) 7*Pet^-h] 
K>^x«jX'J h-;UT-h7+X [3- (3. 5-v- 
t-7'fJl/-4-tKP+y7i-^) ^Ptf^-^— 
h] te£0>CA-B T)l>*r[s>T V^*—)^ h^*X 

[3- (3. 5-y-^C3Hl7;^-4-tKP 
+v7i3) T'Pet^-h] fc<t**<»£Ll\, 

[0 17 4] 7^*mmbM~\*. fc>*-K75 

h'JXiif h7Ci-37;^e^'Jv 

>XI«0>«*fc[ flfctf- 4->h*v-2. 2. 

6. 6— r h7>^;ue^u v>, 4-^<>y-<;u^-+ 

>- 2, 2, 6. 6-x K7>^Ubf^U 4-7 
2, 6, h^^^^Utf^U vl/^C 

if] . fx (h'J. xh^Xli^O^ci-s 

^'Jv» C2-20 7;u^uvv*;utK>^xx^;u[ #j 

^li. tfX (2, 2, 6. 6-^ h^>^JU-4- 
»Jv;U) ^^U-h. t*X (2, 2, 6, 6-fh7 
> ^U-4-tf^'J v;U) 7D^-K t*X (2, 2, 
6. h : 7>5 L ;U-4- t°^U V/U) TS5^<— K 

t*X (2, 2. 6, 6-f F7^fi^4-^'Jv 
;u) -b/\>-h. t*X (1, 2. 2. 6. 6-^>$y 
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WU-4-fcWJS/jU) -tz/^-K (2. 2, 

H . 1. 2- t*X (2. 2. 6. 6-T h^^^JU- 

;UT5>, 7i-JI/-2-t7f^75>, N, N ' - 
4-7i-U>v7?X N-7i- 
;U-N' -i/<7P^s^rv;U- 1 , 4-7i-U>v75 
>fciftf£iMl£. 

[0 17 5] u (XlMHbl»Jt*l) l=tt, fl 
mm vr>^*x77'f K hjx/xju^x io 

-A,*X?7>TK v7i-MVfv^X77^ 
K 71-^77^^77^ h, 2. 2-*^ 

u>ex (4. 6-v- t -^7i-ii/) *£^u 

7fxX77^ h. 4, 4' -^'J-rVfcfX, (3->^;U 
-6- t -^Jl7i-JH vh'J^rv^X^W 

K hjx (5^i»C3-6 7^71-^) t^77^r 

K fl*ttU h'JX (2. 4-v- t -^7i- 

;u) Tfrx^ri' K HJX (2- t -^^;u-4-y^ 

t^77^fh, HJX (2. 4-v-t- 
7 5^7i-^) *X:7 7 -<K HJX (2-t-^ 20 

j\,yx-)U) Tfcx^T'f K HJX [2- (1, 1-v 
>^;u^ntf;u) -7i-M t^x^t^ K KMX 

[2, 4- (1. 1 -v>^;U^Dtf;U) -7i3] 
^77-f h^tl . t*X (2- t -^7i-^) 
^x-^X^W K h'JX (2-v^P^v;U7 
*-)[,) TfrX^T'TK h'JX (2- t -?t^U-4- 
7i37i-/H t^77>fh, t*X (C3-9 7JI/+ 

ju7U-;u) ^xux'j K-;uv^x7r-rh [fid 

a.!*, ex (2, 4-y-t-^fil/7i-;i/) 'O* 
X'JX'J h-JUv*X7 7>f K fX (2. 4-v-t 30 

-^f;i.-4->f;i/7i-ji/) ^I'jxy h-;u 

5?*X77-f K t*X (2. 6-v-t-^;U-4~ 

>fii/7i-ji) *>$xgx«j h-;uv^x7r>r 
k ex (y37i3) ^I'uu h-ji/v* 
X77>f h, ex (yzi;u7x^;u) ^iuxg h 
-;uv7fxX7r-r hfcif] . h'J7i-m7i-h 

(flAML 4-7l^V-9-fl- (4-t 
KD + v7i-^) -p-*>-;U**V-3. 5. 
8, 1 0-x h^**"*- 4, 9-v7^X7Ten[ 
5, 5] 0>7^3>. h'JX (2. 4-v- t -^^;U 40 
7i-;i) *X7x-hfcif) % y^7tt^h^ 

(flfci*. (2, 4-i;-t-^;u) 

-4, 4' -e7i-U>y^X7tt-<h^<!:) fcif 
*<#£ft3o y^^SSffli** 9*. ^C3-6 7;^ 

Jl/7i-;i/S t-^!/7i-;H) ZGLT 

[0 17 6] t KD^/ >S»ibl»±ffllCtt. 
2, S-V-t-^tKD^^^t^ 

/ *) >%mtm±mzi*. m^\t. 6-x h+v-2, 

2. 4-hj>*ju-i. 2-*;tKD^;y>W*» 50 
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-hfcif 

[0 17 7] Ctlb(7)^b^±^Jli^?4-e, Xtt-«J5l 

ttffi^l OOMflHztfLT. 0. 01-51 
Mk»*L<l*0. 05-2. 5SSSP. ^i:0. 1 
~ 1 tt8Hiila)ei^b8tRt$i. 
[0 17 8] ftJ3. *««J>ft^tttS6»-r*i: % 

^708, tK'J'J^K, *'JSU>M. *XtM*JU 
M*'J>iM:if> &l/«t*t&0)Mtt*«tt* 

[0 17 9]Ht»U >&<7>i£te&JIifilcli. * 
«'J>»**7^*U*R« (•!*.«. NaH2P04, 
Na2HP04. KH2P04, K2 H P CM if 0MJ 
*7;U*Uft«» . **y>»**7JU*<J±«Ml 
3i MKiZ* CaHP04 % Ca (H2P04) 2, MgH 
P04, Mg (H2P04) 2fc£©'j:/IMC*7JU*'J± 

\f % A I (H2P04) a ft if) 

[0 18 0] 2 *£0i®ttttttttffilflfft«Bf*. g 

t LTtt, (RMU*« MMSJfefl. »£* 

HN££) , SWA. MM* MM* KM. « 

EttAM. MMtt£«<*ff 6ti*. 
[0181] [%««] *fc. ftgHalt&ttttfflMi* 
tttt. tSS$M3ti®. rati, W*m;fttf**WttRfcif£ 

X«Ml=tt. IM»MM*3fe*M (ft 

mtt^a^J. if) A«#**i*. 

[0 18 2] m&KltmMt LXit. tivXWUL* 7X 
*XM**L S/y*«t. v«J* -7iU 

*i-mm* i?;ua-7ffi«, ^>K*U^A«H % & 

IKU7SK* 3r«#'JWfik 7 ^K'J 
7 ^ U d =. h u ;uft if <7) 7 * U ^ WRd if) ft £ A<« ^ 

[0 18 3] IHMttX«M0>5«« 

K77-f/<- 5;UK^f5X7T-</<-ft 

if) , Wtt^^S/^A. ^-<K7;u5xH7^ % 

<7\s-* *T'(m±* O^^Xh^-fhfti: 
©fr-riM : IMblfe. ^4b^^>. »4b£fi&. 7;u5^- 
ftifOMIMbM; KSv^S/^A 

ifa>«9a)ttiM. B»b^-r*ftf©&Rt»*3b<^**t 

[0 18 4] SttftaffllZli. «Atf, T-f*. **^X 
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[oi8 5] &*Lim&v&tmmtLT\t* n^xm 

[0 18 6] 1#l=»*LL^««lZli. St^fi 

[0 18 7] **MefflitftJ|ft. HttttlliN4i 

0)***l<Dll|^tt. 5~6 0M%f£g, ff* 10 

L<l*5~5 0S4%fI&* *6l::»*L<tt5~35 

[0 18 8] C*lbfc««a>ttffll=£fc-3TI*. &mtt 

*-HMb**ft^ »*L<l*x#*i,aMb£»fc 
[0 18 9] ftttftlfi* l»SBifc*fflxiiaffi«i3I*i=«k 20 

y. jR*«aaxttaffiM$*irt^rtj:L^ &mo# 
mmmizw>famLxi*xt*i\ 

[0 19 0] JKttNXIi&SffiSffl t£t4&® 
£L<l*0. 0 5-2li%iSt&^ 

[0191] *&Haftttfflll*. aasaanaatbi* 
'JMb*a£*sa«ffifc£a*£****::fcl:: 

*a»*«rt**Lfc»aj*#£a*Wlca«fc;C#. ? 30 

[0 19 2] J*«0>a&£&]*&Haa 

attaaaaaa. aattsaa^aaaaa-efc^T 

a>H*M. KU ve>y»Jt«l. BltttJtiN. 

i*te<& anniM <t <t* <t £ mffl a) 7j ^ T*;i^r * z t iz * y 
gasir^^o a*«. (D M»*a*Lx. 

fcft. dwrsaa, (2) -s % fttficDmtt&^isv 40 

h C7**-/<v« £H»!U ^tt^Uy h£F5r5£ft 
il£ (MR) LTJ*»K(fcU Rfr^$a^0)^p D p^ 

^7j^ s ( 3 ) immz&tf&o i x(* 2 ia±£MH± 
<t, ffii<Dja»a)»tk$i^±*i4-4a)i=«j-cfc*. 

[0 19 3] fcfc, /\!>KU>7<&81£frb. tf'JXX 
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ii^r sc^i^y. -*x*-/<?*fcsiia-r*fc«*j 

^xj-z^^saa-raaatf^i*. 

5*. *fc<**-aa>/* 

[0 19 4] mgH7X*-/\>^<fcLTI±. 

(D ^gxxx;u^mBiai;/xii^^u>^8iG) 
-»£ u >^*<b^ttfcaja* 4tfc-7x^-/<^^. 
(2) »w»ffifcu>«fc^ai:-eart*tLfc7x 

[0 19 5] fcfc\ «MET**-/<?*tt. MlzKC 

r. a^aainffiL B&BbflL 79«»W. 

j:tN 0 c<Dcfe5^Lr»btifc^x^-/<^^i:, mm 
tomizKcx* mvoaattnauusTiz 
*i=*y. aaaaaaaataa-e**. 
[0196] ztz. *%w<DU®&mmf&m%i&m 
»u mum*, auait* Ea*»«cifa)«ffia)*as 

[0 19 7] 

at*«*ft*3-frfcaa*ta^*©-e. /xny^sa 
u>saa-c«fife*ttfcaas*»«<b-ct*. 

ya)±BR<Ci:**»lc«I«-C#, 1#»l<Pib^* 

tttfflt * zt#< aanwttAtfMtttx^ 
■caw-e**. 

[0 19 8] 

[0199] Tca>tuM=j:y«aaaaa)aa 

(£M£MI) UL94l:ilu, tmftOWfrO. 

8mmT?««tt*BffiLfc. 

(*u»tt) aaaaaoo^uv h*ai^x. Tia^ife 

IttUfiKJ^a : SUM I TOMO N515/150 S 
YCAP. M (ft^S^ («) a) 

vy >y— aa : 250-250-230-210^ 
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: 6 5°C 
ttfcil3lK : 3m/m i n 
ItttiE* : 6 8MP a 

: 1 20 x 1 2 0 x 2mm^ (4wx2t^-f K 

x = ¥*£¥®g*< 1 mm^|.tff) 

*UI/£ttll. ItUNSttfllL*:. 10 
[0 2 0 0] [7K>JXX7/UX«HA] 
A-1 : #'J^fU>fU7^ U-h (Vi7^^ 
X. @*T*£JS=0. 8 3. tf'J^X^^X (ft) 

$3) 

A-2 : 1 2. 5^%^ V79JUltttt>Kij7? L/> 

A-3 : #'jX^b>-f U?* U-h (^M^; h E 
FG 1 0. ft® (ft) S3) 
[X?Ur/MMlB] 

B-1 : 7<7'jP^hM;U-X^U>&S£tt (-fetfT 20 
>DP61K $r-f -fe;Ut*x* (ft) S3) 

B-2 : 7^'JP-HJ;i/-^vX>-Xf 
Stt (-trt*T>JD. *y*jHk¥x* (ft) S3) 
B-3 : T^'JP-h'J^-^^UT^'J U-h-X^ 

u>£fi£<* (tt*7X *-f-fe;Hb¥x£ (ft) 38) 

B-4 : 7K'JX^U> ( h~3— X^P— ;UGP G 2 

ooc. m$x*u> 
(ft) si) 

B-5 : SEBS (y* U>T h >G 1 6 5 7 X . yiMb 
* (ft) S3) 30 
[ft&ftl] 

0J:/#*Mb£*8C) 

c-i (;-/(i^;u40, »Mb¥x£ 

(ft) S3) 

C-2 : ^'J> C-/<X$-fe;UF5. «Hb^X* 
(ft) S3) 

C-3 : g'J>7^^-M'^f 
*>htt£2*»tti**ffllvC. #'J> (C-1) 
'J?fl/>fl/7^l/-h (A-1) frbI8S3Lfc (C 
-1) / (A-1) =3 0/7 0 (fifitt) 0)#'J>-? 40 

[020 1] C-4:^'J>7^^-A*'>f 
^>h#t2«Mt>t, #'J> (C-1) ±7 
/?UP- h'j;U-X^U>^m^<* (B-1) ^&89tt 
Ltz (C-1) / (B-1) =3 0/7 0 (fiSifc) <D 

[0 2 0 2] C-5 : # M > 
*>htt#2tt»ffi«£ffllvt\ ^'J> (C-1) ttf 
•J^^Lx>-U7^U-h (A-1) frbPS3Lfr (B 
-1) / (A-1) =3 0/7 0 (SMit) <D^U>V 50 
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X$-/*^ e 
[0 2 0 3] C-6 : U7fl>W— iU t*X (v-2, 
6-4vU-m7i-h) (PX200, */Wb3* 

XH (ft) S3) 

C-7 : /\*T KP*/ >tfX (v-2, 6-*vU-JU 

*x 7 x- h) (PX201, *Aft^x* (ft) 8) 

C-8 : #<J'J:/M>7 5> (PMP 1 00. Bg<b*£ 

x* (ft) S3) 

C-9 : t?P 'J 7i> 

C-1 0:9, 1 O-vt KP-9-**-*- 1 0-* 

X777it>hU>-io-t^>K (XJsMbftxg 
(ft) S3) 

D-1 : / #5^*881 U?7< hUv>PR-53 

19 5. ttSfil/X (ft) S3) 

D-2 : SttytW UU t^V S X s ? V<? XS 

hUv>HPN-X, ttiifal/X (ft) S3) 
d-3 : ^xy-;ur^;u^;u^fll (51/'^xxl- 

2 2 5. =*Mb3* (ft) S3) 

D-4:^'Jp-t-;i,7i;-^ ("7)Ui3 'J — M 

S-1 P. ftSSttft? (ft) S3) 

D-5 : #»J*-#*-MHBI (/O^-f hLI 22 

5. #A<bj£ (ft) S3) 

D-6:^'J7UU-h L/— hU/tf'J"7— 

u - i o o. (ft) S3) 

D-7 : ?x/*v«JIg (7i/ h-hYP-50. $ 

ttltrt (ft) S3) 

D-8 : t^fn>MXD6 (U-— 6 0 0 2. =gx> 
^-7'J>^7Xf7^ (ft) S3) 
D-9 : y#??$*JB (X5^ hU^>PR-5 3 
647. ^7L/X7i/-^/^7'^ ft&XJ.l/ 

X (ft) S3) 

D-1 0 : 75/ hVTV^Stf^vtmm C7x/5 
fhKA-7054. *B*>T>*rt:¥X£ (ft) S3) 
D-1 1 : 7pJ (2, 6-v>^;U- 1 , 4-^x-U 
» t+i/K (ffl«6«:=0. 3) 

[IHbRfritaiE] 

E-1 : h'JlfU^'Ja-^-t^ [3- (3-t 
- Jl/- 5 - > f il/- 4 - t KP ^rv7 i-Jl/) -JU 
fc*3j-*-H (>OUrtV y£X2 4 5. 

(ft) S3) 

E-2:tfX(2, 6-v- t -^^;U-4->^;U7 

x -;u) K^^ig^ij h-;uv*x?7-< h (Tt1i 

P E P 3 6 . JfiWbx* (ft) S3) 
E-3 : n~ h5*X (2, 4-i/- t -^fJI/7i- 
;U) -4, 4* -e?x^U>v7txX**-< h (+f>K 
X^^P-EPQ. "*>K (ft) S3) 

[K«J ^t°>y[ftit&]F] 
F-1 :^'Jf h77UPIfU> 

[fcttfflG] . 
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G-1 : #5X|8ft (Ugl 0//rru ^3mm(Df3 

G-2 : H=7Xy[s-? 
G- 3 : S;UK^T«</<— 

t-t©teO)IM8«H] 

H-1 : >^5>:>7*U-h (MC6 1 0. Blib^ 
I« (&) Si) 

H-2 : *OKEf9 (77<7-^l/-^ZB, 
^vt/^ (tt) «) 
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MMM~1 3 

IttUJMtU KMMMtML. «tttt*ML 

[0204] *§££361 ~4lz^-*\ 

[0 205] 

»1] 



&1 







f&ifeW 2 


££$13 




*tt*6 


mm s 




*f 0XJIH5MM&A 


A— 1 


A- 1 


A-l 


A- 1 


A- 1 


A- 1 


A-l 




100 


100 


100 


100 


100 


100 


inn 




B— 1 


B - 1 


B- 1 


B- 1 


B-2 


B-3 
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